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Tentative Program 
FALL MEETING 
of the 
AMERICAN WELDING SOCIETY 
SEPTEMBER 21-25, 1931 
COPLEY PLAZA HOTEL, BOSTON, MASS. 





IMPORTANT NOTICE 


Members and guests requested to register 
immediately upen arvtvalites admission to ex- 
position and participation in social events and 
inspection trips will be by badge only. 

Upon registering you will be furnished with 
copy of the Journal containing papers to be 
presented at the technical sessions. The supply 
of Journals is limited, one to each registrant, 
and on this account you are urged to retain your 
copy throughout the meeting. 

All technical sessions and committee meetings 
will be held at the COPLEY PLAZA HOTEL. 

All sessions will start promptly as scheduled. 


Monday, September 2 Ist 
Morning 
4 REGISTRATION 
9:45 A.M., Facilities will be provided throughout the week 
from 9:30 A.M. to 5:00 P.M. commencing Monday, 
September 21st at 9:45 A.M. 
Afternoon 
TecHNicaL Session 
3:00 P.M., Presiding Officer—L. S. Moisseiff, Chairman, 
Structural Steel Welding ttee. 
A review of the work of this committee, the investigations under- 
taken by it and the results of tests of 1395 specimens made 
up by 39 fabricating shops and tested at 24 laboratories will 
be presented by the Executive Committee of the Structural 
Steel Welding Committee. 
Evening 
6:30 P.M., Dinner Meeting, Board of Directors Copley 


Plaza Hotel. Presiding Officer—E. A. Doyle, President, 
American Welding Society. 












Tuesday, September 22nd 
Morning 
Bustness Session 

9:45 A.M., Presiding Officer—E. A Doyle,. President, Ameri- 

can Welding Society. 

This will be in the nature of a few introductory remarks by 
President Doyle; address of welcome by Hon. Mayor James 
M. Curley, response by C. A. McCune, Chairman, 1931 Fall 
Meeting and Exposition Committee, and transactions of formal 
vusiness, 

TECHNICAL SESSION 
0:15 AML, Presiding Officer—E. A. Doyle, President, 

American Welding Society. ; 

The Yale University Group of Welded Buildings, by G. D. Fish, 

onsulting Engineer. 

W.lding Solves Another Problem, by F. P. McKibben, Consult- 
og Engineer. 

A 


a Gas Cutting, by R. F. Helmkamp, Air Reduction 
“ales Co, 


Afternoon 
OUTING 
3:00 P.M., Trip to Pemberton by boat. 
Shore dinner and sports, returning in evening for moonlight 


sail. Transportation from hotel to pier by buses, leaving hotel 
promptly at 3:00 P.M.—-Price $2.00 per person. 





Wednesday, September 2rd 
Morning 
TECHNICAL SESSION 
9:45 A.M., Presiding Officer—H. P. Peabody, Chairman, 
Boston Section, American Welding Society. 
The Future of Welded Ship Construction, by J. Kjekstad, United 
Dry Docks, Incorporated. 
Resistance Welding of Metal Fabric, by W. T. Ober, Thomson 
Gibb Electric Welding Co. 
Four Problems Encountered in Flash-Welding Mild Steel, by 
E. R. Torgler, S. R. Dresser Manufacturing Co. 
Afternoon 
TECHNICAL SESSION 
2:00 P.M., Presiding Officer—C. A. McCune, Past President, 
American Welding Society. 
The Engineer, The Welder and The Foundryman, by 
Horgan, Lynn Works, General Electric Company. 
Maximum Stress—Its Influence on Cost and Service Life of a 
Structure, by Everett Chapman, Lukenweld, Inc. 
Welding of Galvanized Steel, by H. F. Reinhard, J. 
Company. 


Fatigue Properties of Welds, by R. A. Weinman. General Elec- 
tric Company. 


P. a 


B. Colt 





Thursday, September 24th 
Morning 
TECHNICAL SESSION 


9:45 A.M., Presiding Officer—J. J. Crowe, member of Exec- 
utive Committee, American Welding Society. 
The Relief of Welding Strains by Annealing, by C. H. Jennings, 
Westinghouse Electric & Mfg. Co. 
Welded Pipings and Fittings in Heating Installations, by F. J. 
Maeurer, Air Reduction Sales Company 
Welding of Copper and Brass Piping, by H. V. Inskeep, Devel- 
opment Section, Engineering Dept., Linde Air Products Co. 
Afternoon 
TECHNICAL SESSION 
2:00 P.M., Presiding Officer—F. P. McKibben, Senior Vice- 
President, American Welding Society. 
Welding of Piping in New York Hospital 
Clinic by a representative Almirall & Co. 
Factors Effecting the Weldability of Steel, by Wilmer E. Stine, 
The Lincoln Electric Company. 
Prepared discussion of paper “Factors Effecting the Weldability 
of Steel,” by F. T. Llewellyn, U. S. Steel Corporation. 


Cornell Medical 





Friday, September 25th 
Morning ‘ 
TECHNICAL SESSION 
9:45 A.M., Presiding Officer—P. P. Alexander, Chairman, 
ton Section, Fundamental Research Committee, 
American Bureau of Welding. 
Welding of Everdiit Tanks, by Ira T. Hook, American Brass 
Company, and M. Powell, Whitlock Coil Pipe Company. 
Semi-Automatic Gas Welding. A paper accompanied by two- 


reel motion pictures by a representative Linde Air Products 
Co. 
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Underwater Cutting. A lecture and motion picture, by Charles 
Kandel, Craftsweld Equipment Corp. 


WELDING EXPOSITION 
Commonwealth Pier 
The Expositien will open at 12 noon on Monday. 





It will open every day at noon and close at 10:00 P.M. 
every night except Thursday when it will close at 6:00 


LADIES’ ENTERTAINMENT 
Monday, September 21 


Morning 
Registration—Foyer—Main Corridor—Copley-Plaza Hotel. 














Afternoon 

3:00 P.M.—Trip to Pemberton by boat. Shore dinner and 
sports, returning in evening for moonlight sail. Trans- 
portation from hotel to pier by buses, leaving hotel 
promptly at 3:00 P.M.—Price $2.00 per person. 


te 


Wednesday, September 23 

Afternoon 

Choice of 
12:45 P.M.—Assemble. Parlor A—Copley-Plaza Hotel for 
sightseeing trip, leaving at 1:00 P.M. through Boston, 
Brookline, Cambridge, Concord, Lexington and Wayside 
Inn, returning at 6:00 P.M. 

or 


2:00: P.M.—Theatre party tickets to be procured at regis 
tration desk. 








Commencing at 11:00 A.M. on Monday and continuing 
throughout the week between the hours 11:00 A.M. to 
12 noon and 2:30 P.M. to 4:30 P.M. 


Afternoon ° 
12:30 P.M.—-Assemble. 


City parks. 





i) 


Tuesday, September 22 


Morning 
10:00 A.M.—Assemble. 


1:00 P.M. 


An Invitation 


The Boston Society of Civil Engi- 
neers extends an invitation to any 
member of the American Welding 
Society who may wish to attend the 
regular meeting of that Society on 
Sept. 23, 1931, at which time an after- 
noon trip has been arranged to visit 
the United States Arsenal at Water- 
town to see the latest development in 
X-ray examination of welding and 
metallic structures, under the direc- 
tion of Col. Tracy C. Dickson. The 
evening meeting will be held at 7.00 
o’clock in Chipman Hall, Tremont 
Temple, Boston. Colonel Dickson will 
address the meeting on “The Work of 
the Watertown Arsenal.” The usual 
buffet supper will be served at 6.00 
p. m, 





Welded Drums and 
Embrittlement 


Abstracted from June 15, 1931, issue of 
Power Plant Engineering. 
Research on embrittlement indi- 
cates clearly that several factors 
must be considered and that two def- 
inite conditions must be present sim- 
ultaneously in order to produce this 
type of. failure in boiler plate. The 
metal must be highly stressed, prob- 
ably to the vicinity of the yield point 
and the steel must be in contact with 
a concentrated solution of sodium hy- 
droxide. Portions of drums over- 
stressed but in contact with soft 
boiler water are not endangered by 
embrittlement; neither are normally 
stressed sections in contact with 
highly concentrated solutions, as for 
instance in joints between plates. 
Hammer welding or fusion welding 
eliminates the majority, in a good 
weld probably all, of the crevices 


Parlor A—Copley-Plaza Hotel for 
transportation to 1:00 P.M. luncheon at Statler Hotel, 
to be followed by a sightseeing trip through the Boston 


Parlor A—Copley-Plaza Hotel for 
sightseeing trip to Concord and Lexington, returning 





Thursday, September. 24 


Morning 
10:00 A.M.—Assemble. Parlor A—Copley-Plaza Hotel for 


oo pee trip around Boston, to Salem and Marble- 
ea ° 





































Afternoon 


12:30 P.M.—Assemble. Parlor A—Copley-Plaza Hotel, for 
transporation to 1:00 P.M. luncheon at Waltham Watch 
Company. 

Evening 

6:30 P.M.—Annual Banquet followed by dancing—Ball- 


room adjacent to Foyer—Main Corridor—Copley-Plaza 
Hotel.” 





where concentration can take place, 
so that, even though the metal might 
be highly stressed, the absence of 
concentrated caustic solutions would 
undoubtedly prevent embrittlement. 
There remains, however, the dan- 
ger of embrittlement around tube 
ends, where high stresses set up dur- 
ing rolling leave the metal in a con- 


dition susceptible to embrittlement be- 
cause the boiler water concentrates 
in the small capillary spaces between 
the tube and drum. Embrittlement of 
this kind has been experienced and 
must be watched so that welded 
drums will not remove entirely the 
necessity for rigid conditioning and 
control of boiler water. 





SERVICES AVAILABLE 


A-137. All-around pipe welder desires position. 
with the Susquehanna Pipe Line Company. 


A-138. General welder desires position. Have had twenty years’ experience. 


A-139. Combination welder desires position. Ten years’ experience as welder, 
supervising, inspecting, setting up and laying out work, production work in 
structural steel, machinery, etc., alloy steels, shop and field. Six years with 
Rionda Sugar Co. in Cuba. Locomotives, mill and structural steel welding. 
Have working knowledge of Spanish language. For past two years structural 
steel welder on buildings, pipe lines and tanks in the west. Can furnish best 
of reference. Willing to go anywhere. 


A-140. Welding engineer desires position. Am married. Have had nineteen 
years’ experience in steel bridge and building construction; the last five of 
which were devoted exclusively to fabrication and erection of structural steel 
and ornamental iron by arc welding. Since 1926. have been in business for 
myself and have had experience in designing, estimating and selling welded 
fabrication and erection’ work. Can furnish references and further details 
as to experience. 


A-141. Research and development engineer desires position. Have had eight 
years’ experience as production manager on arc welding of steel tanks, and two 
years’ experience in research and development work on flash welding of head- 
ers and fittings for the M. W. Kellogg Co. 


A-142. Welding engineer desires position as engineer, foreman or instructor. 
Have had twenty years’ experience in oxyacetylene, arc, hand and automatic 
and atomic hydrogen processes. Experienced in training operators. Have devel- 
oped welding departments and assisted in development and research work. 


A-143. Welding engineer desires position. Attended Worcester Polytechnic 
Institute and have been through test course of General Electric Company. ‘®- 
strumental in developing automatic arc welding equipment for that company: 
Have acted as service engineer for automatic arc welding apparatus. Am °' 
years of age. Have been active in Welding Society affairs. 


(Additional Society Activities given on page 44) 


Last place of employment 
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Large Diameter Pipe 


Are Welded for 
Water Distribution 


By VINCENT P. MARRAN 


I for 
ston, 
side 


regis- 


+ This paper was presented before a Joint Meeting of the 
New York Sections of the American Welding Society, 
American Water Works Association, and the American 
Seciety of Civil Engineers, at New York City June 9, 1931. 
Mr. Marran is Vice President and Chief Engineer, Walsh 
Holyoke Steam Boiler Works, Inc. 


el for 
arble- 


The steadily increasing demand for water and more 
water has made it necessary for engineers to increase 
the size of flow mains, looking well ahead into the 
future. Increase in population, increase in demand 
from unexpected sources, and decrease in capacity co- 
efficient over a period of years, make necessary fairly 
large diameter pipe to meet the growing needs of prac- 
tically every community. The distance water has to be 
carried makes it necessary that the construction be on 
an economical basis. The responsibility of having these 
mains so designed that no disturbance of flow can occur 
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Figure 1—Method of Preparing Edges for Welding 


makes it necessary to design for reliability. The ever- 
increasing traffic problem, excavations for new build- 
ings, and increased pressures, makes it necessary to 
design for strength. In steel pipe we have the three 
qualifications named above, namely, economy, reliability 


eight 
id two 
head- 


Satie and strength. 
devel- Steel is a finished product, the result of many years 
k. of experiment and study, and is delivered to the manu- 


facturer in a finished form. It has, in a higher degree 
than any other material, desirable qualities. It is ex- 
ceedingly strong, durable, elastic, resilient and tough, 
isable at all times, unchanging and reliable. Complete 
‘ests may be made during the course of manufacture 
hat will enable the purchaser to insure that the steel 





Figure 2—Planing U-Bevel on 2% In. 


Plates 


he purchases will meet all of the qualifications for the 
work that he has at hand. It remains to roll the steel 
in a circular form, joining the edges of the plates in a 
suitable manner, protecting the steel from corrosion, 
and we have a finished steel water pipe. 

It is my intention to give you some idea of how we 
perform this latter function. 

The longitudinal seam can be made by several proc- 
esses. It can be made by lockbar construction. It can 
be made by forge welding, riveting, carbon arc welding, 
acetylene welding, or metal arc welding. I am going 
to follow through the processes necessary to arc weld 
the longitudinal seams, giving you as far as I can the 
procedure control and careful attention that will insure 
perfect results. 

First, the selection of the material. The selection of 
the material depends on several factors, the confidence 
of the engineer in steel pipe, and the amount of money 
he has at hand to spend. I have had the privilege of 
being associated with installations using three different 
grades of steel, and I am frank to say that from a work- 
ing standpoint, there is practically little difference. 
What will develop over a period of years, however, is 
another question, but personally I see no reason why 
the cheaper grades of steel are not fully as satisfactory 
as the more expensive grades. 

The commonly accepted specification for steel is the 
specification compiled by the American Society for 
Testing Materials known as standard specifications for 
steel plates of structural quality for forge welding, 
serial designation A78-27. This steel is made in two 
grades, grade A and grade B, and, in my opinion, grade 
A gives us the more desirable steel, due to its lower 
carbon content. For your information, this carries no 
extra for quality, but may be purchased at the base 
price. 

The second steel that is sometimes specified is cov- 
ered under the standard specifications for steel plates 
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of flange quality for forge welding, serial designation 
A89-27. Grade A is preferable under this specifica- 
tion due to a lower carbon content. This steel carries 
a $3.00 per ton extra over the base price. 

The third steel that is sometimes specified is indi- 
cated under standard specifications for boiler and fire- 





Figure 3—Assembling by Tack Welding Two Halves of a 30 Ft. 
by 48 In. Dia. Pipe Before Going to Automatic Welder 


box steel for stationary service, serial designation 
A70-27, selecting that grade known as firebox. This 
steel carries a $4.00 per ton extra over the base price. 

The steel as outlined under serial designation A78- 
27 carries a chemical and physical check-up on each 
heat or melt of steel. The other two serial designations 
carry a chemical and physical check-up on each plate. 
It is natural to assume that inasmuch as the last two 
named steels each carry an extra in price for quality 
and that each carries infinitely more inspection, that 
the materials entering into their manufacture receive 
a little more careful checking. It is possible, however, 
to check up specification A78-27 so that one can be 
reasonably sure that the steel will meet all the needs for 
which it is designed. Surface defects may be insured 
against by employing suitable inspection, and the 
chemical check-up of each melt is really sufficient to 
insure that the entire lot of steel is satisfactory. All 
of the above steels work equally well from a welding 
standpoint. 

Steel pipe is tailor made to fit the contour of the 
ground, and to fit the place where it is to be used. 
It is therefore necessary to have complete geometric 
data so that details of the steel pipe may be made 
before ordering the steel. The steel is then ordered 
in rectangular plates of the size required so that no 
waste whatever is encountered except in the special 
places where the tapering of some of the plates is 
necessary to form angles or special shapes. 

It has been general practice up to the present time 
to make steel pipe up to 36 in. in diameter in one 
plate to the course. From 36 in. to 6 ft. it is usually 
made in two plates to the course. I mean by this that 
two plates from 30 ft. to 36 ft. in length are joined 
together so that the longitudinal seam will be either 
from 30 ft. to 36 ft. in length, with no intervening girth 
joints. : 

The reason for stopping at 36 in. in using single 
plates is due again to economy. It is general practice 
with the steel mills to sell steel under 100 in. in width 
at a base price. All steel wider than 100 in. carries 
an extra for width, and as a 36 in. steel pipe requires 
approximately a plate 118 in. wide, you can readily 
appreciate that this plate carries an extra of $3.00 per 


ton, and above this width it is more economical to make 
two longitudinal seams than to pay the steel mill for 
extra width. 

Let us take a typical section and go through the proc- 
esses that are necessary to get it ready for welding. We 
will assume that the field joints are to be riveted and 
the longitudinal joints metal arc welded. 

Careful preparation of the plates before welding is 
just as essential as the weld itself. In fact, the actual 
welding is one of the shortest operations. In order to 
present the proper picture, it is therefore necessary to 
give you a general idea of the preliminary procedure. 

The plate has been secured from the mill of the 
proper size to make a finished section. Usually these 
sections are made in what we call taper courses; that 
is, one circumference of the pipe is greater than the 
other end by seven times the thickness of the plate, so 
that the small end will fit in the large end for riveting. 
Templates are made, and the location of the holes for 
field connecting is prickpunched in the plate. 

The plate then goes to the bevel shear and the ends 
of the plate are beveled. One end is beveled. The plate 
is then turned over and the opposite end beveled. This 
turnover is necessary so that the finished pipe can be 
caulked either inside or outside as desired. These 
plates then go to the planer to be grooved. 

We have obtained excellent results using a “U” groove. 
This “U” groove is usually about % in. wide at the 
top. This allows a lip at the bottom of the plate about 
1/16 in. thick. Fig. 1 shows the general proportions of 
the groove that is used. By using a special cutter, 





Figure 4—Two Multiple Are Welders with Travel Carriages 
Mounted on 36 Ft. Pipe Welding Machine 


Fig. 2, this groove can be planed in two plates simulta- 
neously so that when the plates are separated the 
proper depth and width of groove is in the edge of the 
plate. It also gives us clean metal and a uniform sur- 
face to weld. 

From this operation we go to the crimping press 
where about 12 in. of the plate along the sides of the 
longitudinal joint are bent to the proper radius of the 
desired pipe. This work is done in an hydraulic press, 
and is preparatory to the rolling of the pipe. 

The plates are then put in a pyramid roll and, assum- 
ing we are using two plates to the section length, the 
plate is rolled to a half circle, the taper mentioned 
above being rolled in the plate at this time. 

The fitting up of the plates preparatory to welding 
is very essential. There must be no pulling or twisting 
of plates to get the seams in alignment that will lock 
up any stresses in the plate itself, but the plate edges 
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v must be so formed that when one plate sets on top of 
or 


the other one the seam edges are in perfect alignment 
(Fig. 3). 

In the forming blocks the edges of the two plates 
are tack welded to hold the two plates together in 
perfect alignment before welding. After tack welding 
the pipe is taken from the forming blocks and an inside 
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Figure 5—Average Tensile Strength of Above Specimens 73,100 


Ove. 
. Lb. per Sq. In. Average Elongation 18.5 Per Cent 
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bead is put on where the plates join together. This 
inside bead, incidentally, adds about 15,000 lb. per square 
inch to the strength of the joint. It holds the plates 
much firmer for the finished operation of welding and 
eliminates magnetic disturbance. The section is then 
ready to be placed on the welding machine. 

The machine that we use carries a pneumatic back- 
ing-up bar and the cylinder is inserted over this bar, 
the machine locked and the pressure applied to the 
pneumatic cylinders. The pressure in this bar is about 
1500 Ib. per linear foot and holds the section to be 
welded firmly against the welding blocks. 

Along each side of the heavy girders is a heavy 
copper bar known as the welding block, the two welding 
blocks being spaced about 2 in. apart. The machines 
that.do the welding are carried on trucks supported by 
girders and the nozzles of the machines reach down 
between the girders to the central portion between the 
welding blocks. 

We use four arcs on each machine, two arcs starting 
at one end of the pipe and traveling to the opposite 
end. These arcs are automatically controlled, using 
standard equipment, as shown in Fig. 4. 

The number of beads that we apply to the welding 
groove depend entirely upon the thickness of the plate 
that we are welding. One-half inch plate requires two 
beads, and if our machine is using two arcs, the com- 
plete weld can be made in a single pass. By using four 
arcs, after one machine has traveled half the length of 
the pipe, the entire weld is completed. 

The first bead, which we call our filler bead, carries 
usually a smaller wire, a bare wire of selected material 
that will fuse readily and develop the proper amount 
of heat, using a low voltage across the arc. If we 
assume that the pipe we are welding is ‘2 in., we would 
use a % in. electrode for our first pass having a voltage 
of 20 volts across the arc, and carrying approximately 
300 to 320 amperes. Our second pass would travel 
about 8 in. behind the first arc and would carry a 
3/16 in. electrode having a voltage of approximately 
20 volts across the arc, and a current of about 350 to 
360 amperes. 


The electrode used on the second pass should be 
either a composite or a coated electrode. To insure 
proper penetration on the groove walls, this second pass 
electrode is oscillated. An electrode carrying a 7%. in. 
oscillation will give us a weld width of about 1% in. 

In order to check up the quality of the weld metal and 
to be certain that the deposited metal has all of the 
necessary qualifications, test pieces are usually welded 
with every fifth pipe. These test pieces are grooved in 
exactly the same manner as the plate itself is grooved. 
The bottom side of the test plate is welded, constituting 
the inside bead, and the test piece is placed on the end 
of the section and welded continuously with the section. 
This test piece is usually large enough to give us six 
specimens for testing. 

Three of the test pieces are planed for tensile pull, 
having the weld notched to insure the break occurring 
in the weld. This is done to determine the tensile of 
the weld metal. 

We are really not interested at this time in the tensile 
of the plate, and yet so many specifications are written 
specifying that under tensile pull tests the welding 
specimen must fail in the plate. This gives us no true 
indication of the character of our weld. The point 
at this time that we are especially interested in is the 
strength of the weld. We have had the mill tests giving 
us the physical properties of the plate and now we are 
interested only in the weld itself. What is the tensile 
of it? How much stronger is this tensile than the 
tensile of the plate? Only in this manner, by notching 
out the weld, can these figures be determined. Inci- 
dentally, we learn more of our weld by notching the 





6—Fatigue and Bend Test Machine for Testing Sections 
of Welds in an Automatically Are Welded Pipe 





Figure 7—Hydraulic ba | Machine with 30 Ft. Long, 48-In. 


Pipe in Place 
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plate and breaking the weld than we do by letting the 
specimen break in the plate, and it will break in the 
plate unless the weld is notched. The broken weld 
specimen gives us an opportunity to study the character 
of the metal in the heart of the weld itself, and in this 
manner we have been able to secure some splendid 
results. Fig. 5 will show you some of the samples that 
have been pulled in this manner and the results obtained. 

The second three test pieces are bent to determine 
whether the weld will stand abuse, and a properly welded 
specimen will stand a very sharp bend without fracture, 
depending, of course, on the thickness of the plate 
itself. On the thinner plates this weld can be bent flat 





Figure 8—Vessel After Hydrostatic Test 


on itself without fracture. In the thicker plates, of 
course, considerably more distortion is obtained. 

Let me diverge for a minute to tell you about some 
tests on welded specimens that we conducted over about 
6 miles of pipe. These tests were intended to develop 
hardness, pliability, so-called fatigue of weld and heat 
effect on the adjacent plate. 

A machine, a picture of which is shown in Fig. 6, was 
developed, whereby one end of the test specimen was 
clamped between jaws 8 in. apart, one jaw being fixed 
and one jaw loose, with the weld 2 in. from the fixed 
jaw. 

The loose jaw was then moved vertically up and down 
through a travel of 1 in. above and below the center, 
the number of strokes being counted to develop failure. 
This test was intended to indicate the relative hardness 
and pliability of the weld to the plate, and should fail- 
ure occur in the plate rather than the weld, it would 
indicate the heat effect on the plate adjacent to the weld. 
For hardness and pliability we were not allowed under 
30 strokes of the jaws to start perceptible fissure or 
flow of the weld, or should this movement indicate that 
the bond of the weld and the plate metal was not as 
strong as the metal in the weld, it was to be consid- 
ered not acceptable. 

The machine was then altered so that both jaws 
moved alternately up and-down, and a test specimen 
with the weld centrally spaced between jaws inserted. 
For fatigue we were allowed 75 strokes before failure 
to be the minimum for proving the work acceptable. 
For heat effect, the ability of the plate to withstand 
a greater number of shocks or bends than the weld 
before failing was indication that the temperature 
stresses had not been too severe. This was really a 
very splendid test. 


We conducted some 6000 tests of this nature and in 
every case where the test sample stood up under the 
abuse it was subjected to, the tensile and bend tests also 
gave us results of the highest order. Where any of 
the test pieces failed under these tests they usually 
failed in the tensile and bend tests. 

Getting back to the weld itself, a good weld can be 
determined by visual inspection if the inspector has 
had considerable experience in welding. As an aid to 
visual inspection, scribe marks should be placed each 
side of the groove so that it would be apparent at a 
glance should the welder not have his weld perfectly 
centered. A perfectly centered weld is essential to 
insure penetration on both sides of the groove wall. 

After the welding tests have determined the accepta- 
bility of the weld in the cylinder, the cylinder is placed 
in a hydrostatic press and water pressure applied to 
the desired pressure. Due to the fact that the rivet 
holes are not yet punched, the end of the pipe is 
usually placed against a lead or babbitt seat and an 
hydraulic ram forced against it to insure pressure 
enough against the ends of the steel pipe so that there 
will be little leakage through. the seat (Fig. 7). We 
have yet to find a weld that leaks in this test after it 
has met all of the requirements for inspection. 

The next process is the sub-punching of the rivet 
holes for field connection. Special punches are ar- 
ranged so that the end of the pipe may be inserted in 
the dies and using a rotating sling the ends of the pipe 
are punched. 

The next process involves the cleaning of the pipe. 
This process must be carried out very carefully and 
with the closest supervision. Pneumatic or electrically 
driven wire brushes are used over every square inch 
of the surface, both inside and outside, to remove mill 
scale or dirt that has collected during the various proc- 
esses through which the section has passed. 

Of course, there are other means of cleaning the 
surface of the pipe, sandblasting being one of the accep- 
table processes, but our objection to sandblast is that 
not only can the surface of the pipe be destroyed if 
the process is not carefully controlled but in order to 
be economical it should be automatic, and if it is auto- 
matic, there may be some places on the pipe that re- 
quire more cleaning than others. This would mean the 
automatic process must be stopped when this spot is 
reached and the process slowed down until this spot 
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is passed over, then brought up to its normal operating 
speed again. . 

Very careful figuring shows the costs of the two 
processes to be practically identical. More labor is used 
in the wire-brush method, but this is offset by the 
heavy power costs in sandblasting operations. This is 
one phase of manufacturing that is now under study. 

If any grease spots are apparent, these grease spots 
must be carefully wiped off, using a solvent that will 
remove all trace of oil or grease. 

The pipe is then ready for the dipping kettle. The 
kettle that we use is electrically heated and thermo- 
statically controlled, both in the heating temperature 
and in the bath itself. 

A chemical check-up of the pipe coating should be 











Figure 10 


made at least once per day. This coating of necessity 
consists of a considerable amount of volatile oils that 
are driven off due to maintaining a high temperature 
during the dipping process. In order to keep that mate- 
rial at the proper consistency these oils must be re- 
placed at least once per day. For this reason melt 
tests, by the float method, are made every morning and 
simple calculations determine the amount of oil neces- 
sary to replace that driven off. After the fluxing 
process the entire contents of the tank should be thor- 
oughly agitated so that the fresh oil will be thoroughly 
mixed with the material in the tank. 

To my mind, the dipping process and the results 
obtained from dipping are fully as important as having 
a strong and flexible weld. The life of the pipe depends 
on this coating being properly applied. Every coating 
used really has a critical dipping temperature. By this 
I mean a temperature that will not vary more than plus 
or minus 5 deg., and give the best results that can be 
obtained with that particular compound. Suitable con- 
trol, therefore, must be provided to maintain the tem- 
perature of the bath within these critical points, if the 
best results are to be obtained. This can very easily 
be done. As a matter of fact, there is no reason why 
the temperature should vary more than 1% deg. plus 
or minus, if proper control is applied. 

The foregoing, as you can appreciate, has only 

touched the high spots covering the general procedure 
necessary for the making of large diameter arc welded 
water pipe. There are many side issues that time will 
not permit me to tell you about. One very interesting 
ide issue, however, I will tell you. 
About a year ago I suggested the use of a welded 
‘teel pipeline to serve as a penstock for an hydro- 
-lectrie plant. The head on the plant was a little over 
(00 feet and operated under varying conditions. The 
enstocks were 8 feet in diameter. 
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The value of a weld to withstand the shock of surge 
was questioned. To prove that a weld was satisfactory, 
two model sections of pipe were made up. The sections 
were 42 in. in diameter by 10 feet long, made from % 
in. flange steel and the ends were capped with dished 
heads, the two sections being as nearly alike as it was 
possible to make them. 

One section was subjected to a direct bursting pres- 
sure. The outside circumference was increased 26} 
in. and the steel reduced to .204 in. in thickness. The 
break occurred through the plate, well away from the weld 
Fig. 8. Test samples were cut from the weld and shell 
for comparison with tests made on shell steel and the 
weld during the course of construction. The results 
were very interesting. The shell steel tested 54,400 
lb. before the break and 72,800 lb. after. The weld 
that tested 66,000 Ib. before the break tested 84,000 lb. 
after. All of the material had been strain hardened. 

The second section was subjected to a water hammer 
test and then burst to destruction. The water hammer 
test consisted of maintaining a steady pressure of 300 
Ib. and applying 10,000 shocks of 20 per cent increase. 
To apply the shocks the following testing apparatus was 
rigged up (Fig. 9). 

A 300 lb. reducing valve was connected to a 1500 lb. 
accumulator line and connected directly through a check 
valve to the section under test. A branch line also 
carrying 300 lb. was connected through a 3-way valve 
to a booster. This booster consisted of a piece of 10- 
in. pipe containing a traveling piston. To this piston 
was connected a rod large enough in diameter to take up 
just 20 per cent of the area. Thus, by applying 300 lb. 
to the back side of the piston, this pressure increased 
the pressure on the rod side of the piston just 20 per 
cent. The 3-way valve was actuated by a motor-driven 
eccentric giving 35 alternations per minute, so that the 
pressure was first applied and then the pressure side 
of the booster was exhausted to atmosphere, the piston 
sliding back to its original position, due to the 300 lb. 
maintained pressure, and the operations repeated. Fig. 
10 shows the curve from the pressure recording gage: 
Each stroke of the booster forced 87 cu. in. of water into 
the test section and the pulsations of the shell were 
apparent to the eye. Ten thousand eight hundred pul- 
sations were applied and then the section was burst 
to destruction. The bursting pressure did not go quite 
as high as the first cylinder, the shell tearing vertically 
and through the weld, letting go at around 60,000 lb. 
stress. This stress was sufficiently high to convince 
us that the shock the cylinder was subjected to had little 
or no effect on the ultimate strength. 

I think you will appreciate that modern welding 
methods have made it possible for extraordinary devel- 
opment in water lines. As a matter of fact, we have 
merely scratched the surface. By careful and con- 
scientious work welded steel pipe is being more gen- 
erally accepted throughout the entire country and many 
of our conservative engineers are gradually being 
converted to its use. 

The amount of money expended or to be expended 
along these lines makes it absolutely necessary that the 
engineer be sure of his results, and this can only be 
done by education. This industry, of course, is very 
young, and of necessity has to move slowly. Too much 
control or too much testing cannot be used. It will 
assist us all in the years to come to develop standard 
procedure that can be generally adopted by all. Any 
means we may take to effect results are justified, pro- 
vided we secure economy, reliability and strength. 
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Are Welding Makes Pos- 
sible Steel Frame House 


of Practical Design 
By A. F. DAVIS 


+ Mr. Davis is Vice-president of the Lincoln Electric Com- 
pany, Cleveland, Ohiec. 


The arc-welded steel frame house recently completed 
in Cleveland is notable because of the sane and con- 
servative engineering behind the design which allows 
the advantages of skyscraper construction at the same 
cost as traditional wood framing. In the past, efforts 
to build a steel frame house, be it clamped, clipped, 
bolted, riveted or welded, have been marked either by 
excessive cost or radical design, factors which hamper 
the spread of such a type of construction. 

The house in Cleveland, however, is not a freak or 
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Figure 1—Perspective redee | of the Arc Welded Steel Frame 
ouse 


experiment of any kind. The materials and methods 
of construction have all been tried and tested in other 
fields. No new materials or patented processes are 
embodied in this dwelling. Building experts and engi- 
neers who have inspected the house declare that the 
design is thoroughly practical and that the advantages 
of this type of construction are so great that it will 
soon come into wide use. : 


Designed for economy 


George Howard Burrows, A. I. A., specialist in resi- 
dence building, designed the house, a seven-room struc- 
ture of Norman-French architecture. Plans were drawn 
for welded steel or wood frame construction, and the 
contractors bid on both types. The figures follow: 

The requirements of Norman-French architecture 
set up a rigid test for the versatility of arc-welded steel 
framing. It was the belief of the architect, however, 
that steel could and should be handled on the job as 
easily as lumber. A perspective drawing of the house, 
which is located in the exclusive Shaker Heights dis- 
trict, is shown in Fig. 1. 

In designing for arc-welded steel framing the elim!- 
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neer frame neer steel 
construc- construc- 
Contract. tion. tion. 
Excavating, rough grading..... $315.00 $315.00 
Finish grading, lawn and drive. . 235.00 235.00 
Masonary—cement, iron, walks, 

ND) PE Rrienits 6 Wai ew deiis 6 doe oe 2,820.00 3,395.50 
eer re ee 180.00 881.50 
Steel—sash and screens......... 404.00 404.00 
Carpenter labor ............... 1,400.00 1,000.00 
eee ee 1,185.00 432.00 
EE ee 1,025.00 1,025.00 
Floor scraping ......:......... 80.00 80.00 
ES ar 800.00 615.00 
fe ee 335.00 420.00 
WE ha eas Sade » de seen 285.00 285.00 
a ee 520.00 520.00 
RE a Gahan 4% alk sats aes 1,275.00 1,275.00 
RE Gals vos subse bis wes 850.00 850.00 
Ormamentel irom .............. 150.00 150.00 
CO a ret ae 361.00 361.00 
BEE i as Sas 6 hots ass «'s 40.00 40.00 
Weatherstripping ............. 28.00 28.00 
COs ba did ainGy + 06s cde wedbic 25.00 25.00 
ES Ie ee a 100.00 100.00 
CRE ie Sb co @anas tb cecsce’s 35.00 35.00 
Composition roof .............. 60.00 60.00 

$12,508.00 


$12,532.00 





nation of shop fabrication, ease of handling, and speed 
of erection were considered. The use of steel allowed 
stronger and more economical wall and ceiling con- 
struction. A wood frame house of the same physical 
properties would exceed steel framing in cost. The 
isometric drawing, Fig. 2, shows the details of con- 
struction. Wherever possible the connections are direct 
bearing and the welds in compression. The third floor 
framing required welds in shear and fabrication before 
erection. The only other welds in shear occur where 
the heavy joists, cut to short lengths at the mill, were 
spliced to carry over a long span. 
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Figure 2—Isometric Drewing Showing Features of Are Welded 
Steel Frame Construction 
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Figure 3—Detail of Welding on First Fleor Joists and Sills 


The hollow enclosure brick and tile walls carry the 
bronze certification of the Common Brick Manufactur- 
ers Association of America and, according to Lee H. 
Miller, chief engineer of the American Institute of 
Steel Construction, are the finest possible for steel 
frame residence building. The ceilings are poured re- 
inforced ‘concrete, with wood sleepers placed across the 
steel floor joists to carry the sub floor. This allows 
piping and wiring in either direction without cutting. 

The design and steel erection were approved by 
Louis K. Whitcomb, structural engineer for the Car- 
negie Steel Company, and representatives of our com- 
pany. 

Steel erection simplified. 

The steel, cut to specified lengths at the mill, was 
delivered on the job like lumber. Three steel workers, 
one of them a welding operator, erected the 20,296 Ib. 
of steel with no other tools than a welding machine and 
leveling devices. 

The steel framing consists principally of 3-in. 5.7 Ib. 
Carnegie I-beams, which served as sills; 3-in, 4.1 Ib. 
Carnegie channels, used as studs; and 6-in. 12.5 Ib. 
Carnegie I-beams, which served as floor joists. The 
sills were laid directly on the masonry foundation walls. 
The floor joists were laid on the sills at 4-ft. centers. 
Details of this welding are illustrated in Fig. 3. The 
short tack welds needed te secure the floor joists re- 
quired the minimum of welding. Fig. 4 shows the erec- 
tion of studs for the first floor walls and partitions and 
at the right of the photograph the sills for the second 
floor are being fused into position..»The studs were 
welded along two sides of the inner face of the channel. 

Where the span was great the~floor joists. were car- 
ried on 8-in. I-beams supported by. 4-in. I-beams, which 
served as columns in the basement. The floor joists on 





Figure 4—Studding for First Floor Walls in Place, Showing Erection 
of Second Floor Sills 


the second floor required some butt welding, as the steel 
for the upper floors had been cut in lengths below 25 
ft. in order to allow manual erection. These connec- 
tions and the third floor framing are the only joints in 
the structure in which the weld is in shear. 

The steep pitched roof required a reduction in the 
area of the third floor which necessitated the compli- 
cated framing shown in Fig. 5. The 4-in. I-beams 
which carry the floor joists to the studs were cut at the 
mill and are welded to the 6-in. floor joists on the 





Figure 6—Complicated Framing Required by Offset in Front Ex- 
terior Wall 


ground. For lateral bracing an angle was tacked to the 
floor joists. The corner studs on the first floor were 
also braced. Three-inch 4.7-lb. I-beams were used as 
studs on the corners. 

The rear masonry wall is carried on the frame on the 
second floor. The only cutting required in this erection 
was needed to frame an offset in the front exterior 
wall, the complicated framing for which is shown ir 
Fig. 6. This cutting was done with a carbon arc and 


the strength of the connection is insured by a smal! 
angle arc welded at the joints. 
The welding on the structure was a test, more of the 


ability of the operator as an iron worker, than of the 
electric arc process itself. The design for direct bear 
ing connections allowed the minimum of welding, the 
builder figuring the welding time for each connection 
as about the same as for nailing; with the steel requir- 
ing fewer members and little cutting. 
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Steel framing allows a superior wall construction, 
shown in Fig. 2. The outer shell is composed of 4 in. 
of face brick; the inner shell, which serves as a base 
for plaster, consists of 2-in. hollow tile. A 3-in. dead 
air space, the depth of the steel studs, provides perfect 
insulation. The masonry is tied in the frame with 
clips, embedded in the mortar and wedged to the flange 
of the channels. The brick is reinforced laterally with 
steel pencil rods. This 9-in. wall is independent of the 
frame, and may be cut or changed as the owner desires. 

Steel frame construction insures a home which will 
not shrink, sag or warp. If the foundation settles ir- 
regularly, the frame, are welded into a single unit, will 














not be moved. It is expected that because of the insured 
permanency of this house bankers and mortgage compa- 
nies will favor this type of construction. The spread 
of this type of construction will open up a potential 
market for structural shapes greater than any present 
outlet. With the adoption of steel roof framing of 
practical design and low cost, and the use of “battle- 
ship deck” flooring, consumption of structural steel may 
reach 3,000,000 tons annually. 

Building experts and steel engineers feel that this 
type of construction, made economical with the aid of 
arc welding, will eventually supplant traditional 
methods. , 





Copper Welding Solves 
Refinery Problem 


By DONALD R. PRATT 


+ Mr. Pratt is connected 
Company. 


with the Linde Air Products 


N interesting application of copper welding has 

A recently been made by a large Southern Cali- 

fornia refinery in the fabrication of still heads 

and piping for special process stills where hot zinc 
chloride is used. 

Preliminary experiments had to be made in order 
to determine the type of material that would resist 
the action of the zinc chloride most satisfactorily. 
Brass was out of the question as the hot zinc chloride 
disintegrated it in a very short period of time. Lead 
was found to be very satisfactory, but due to the high 
pressure necessary for the process and the size of the 
pipe and fittings needed, it was found difficult to 
support this material so that it would not collapse. 
Sheet copper was then thought of by the company’s 
welding superintendent, who suggested the weld- 
ing of rolled sheet with copper welding rod. In this 
way, he pointed out, all of the necessary 20-in. diam- 

















10-Ft. Diameter Copper Lining in Dished Head, Completely Welded 


eter pire and fittings could be fabricated as well as 
the linings for the still heads. 

The refinery shop tried welding a few test pieces 
of copper with ordinary copper welding rod, but their 
results, although good, were not as satisfactory as 


20-In. Tee 
Fabricated from 
Sheet Copper by Welding 
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could be desired. A phone call to their oxygen man- 
ufacturer’s district office quickly brought an oxy- 
acetylene welding service operator. After checking 
over the work that they had done, he suggested the 
use of a special copper welding rod. Test specimens 
were welded with this rod and were found to be per- 
fectly satisfactory as to strength, soundness and re- 
sistance to the action of zine chloride. Steps were im- 
mediately taken to proceed with the fabrication of the 
necessary equipment by this method. While the ma- 
terial was being prepared, the service operator in- 
structed the plant welder in the proper procedure for 
welding copper. 

The large 10-ft. diameter conical head for the main 
still was of steel construction lined with copper. 
Six segments of %-in. copper sheet were cut to form 
the lining. These were then placed in the head and 
held in correct alignment with copper staybolts. 
After the segments had been welded together, the 
heads of the staybolts were welded to the sheet in 
order to hold the lining in place and to insure tight- 
ness of the head. There were also three similar dished 
heads 8 ft. in diameter for smaller stills,, lined with 
copper by welding in the same way, except that the 
lining segments numbered only four per head. Alto- 
gether in the fabrication of these heads there was 155 
linear feet of oxy-acetylene welding. 

The bodies of the stills consisted of steel shells 





lined with acid-resisting brick so that they did not 
require lining with copper. 

There were also six 20-in. diameter flanged tees, 
and several sections of 20-in. diameter pipe varying 
from 20 to 10 ft. in length all rolled from %-in. cop- 
per sheet and welded. 

Several 16 by 24-in. steel nipples were lined with 
sheet copper, the welding of the seams being done 
after the lining had been formed in place within the 
nipples. One length of 16-in. diameter steel pipe 
8% ft. long was also lined with copper. This was a 
little more difficult to handle since it was necessary 
to weld from both ends, but under the supervision of 
the service operator, it was readily done by the plant 
welder. This type and fitting work required in all 
about 175 linear feet of welding. 

' The flanges were all cut by the oxy-acetylene proc- 
ess from steel plate. 

The entire job required about 16,000 lb. of %-in. 
copper sheet and about 300 lb. of special copper 
welding rod. In two weeks the whole job had been 
completed by one welder who had never had any 
copper welding experience prior to this. The entire 
equipment passed a test of 75 lb. per sq. in. hydro- 
static pressure, thus illustrating in a unique way not 
only the ease with which high strength welds can be 
made in copper, but also the adaptability of the oxy- 
acetylene process from the welder’s viewpoint. 










Fabrication of 
Pipe Specials 
By OWEN C. JONES 


+ Mr. Jones is connected with the Technical Publicity 
Department of the Linde Air Products Company. 


HE possibilities inherent in the use of the oxy- 
acetylene welding and cutting process for the 
fabrication of pipe specials are limited only by 
the ingenuity of the designing engineer, the erection 
engineer or the welder. Special and odd shaped fit- 
tings which might take weeks to pattern, mold and 
cast, can be quickly fabricated with the blowpipe, 
either in the shop or right on the job. Welded con- 
struction reduces the weight and space that would 
otherwise be necessary, so that decided savings in 
time of erection and in cost are effected. Examples 
of the effective use of welded pipe specials are found 
in practically every industry. 

Unusual precision and excellency of workmanship 








marked the fabrication of 22-in. and 26-in. pipe spe- 
cials for a natural gas line by a company specializing 
in piping installations. This work also included the 
production of welded bends and orange peel type 
bull plugs. Procedure control methods were followed 
throughout. 

One of the specials consisted of a length of 22-in. 
pipe with a Van Stone type flange at one end and a 
26- to 22-in. reducer at the other. This reducer was 
fabricated from a short length of 26-in. pipe. The 
number of cuts required in making the reducer was 
first calculated from the formula: 

N = 4/3 (D,—D,) 
where N is the number of cuts, D, and D, the di- 
ameters of the largest and smallest pipes respectively. 
This formula gives 5 as the number of cuts to be 
made. A templet was then laid out and the cuts 
made according to the templet, using a cutting blow- 
pipe. The cut edges were beveled, and scale from the 
cutting operation removed. Using a welding blow- 
pipe flame, the segments were then heated, swaged 
into contact, and welded together. The smaller end 


of the reducer was welded to the 22-in. section of the 
special with a single vee butt weld. 
(Continued on page 44) 





Alligator Header for 
Brine Distribution Easily 
Fabricated by Welding and Cutting 
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POSTHEATED 60 MINUTES 















































FIG. 8. LOW CARBON ANGLES TO HIGH CARBON RA/LS 
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O—O LOW CARBON ANGLES TO LOW CARBON ANGLE 
PREHEATING TEMPERATURE — DEG. FAHR. 
FIG.9. AVERAGE PREHEATED DATA 
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Table 1—Welding Data for Specimens Welded by the General Electric Company 
Distance Diameter of Welding Rod 
Between — -- ~ Weight Tungsten 
Speci- Welding Butting First Second Third of a 
men Time, Surfaces, No. of Layer, Layer, Layer, Rod Used, Diam., Length, Hydrogen, Energy, 
No. Min. In. Layers In. In. In. Lb. In. In. Cu. Ft. Kwh 
Group A, butt welded, not rotated. Direct current, metallic arc, hand welding process. 
mn A-1 75 3/16 2 5/32 3/16 sot 2.25 Not used 2.5 
- A-2 114 3/16 3 5/32 5/32 5/32 2.61 ™ ” 3.8 
Zz A-3 83 1/4 3 5/32 5/32 3/16 2.74 3 _ 3.0 
= A-4 78 5/16 3 5/32 5/32 3/16 2.81 o “ 2.7 
5 A-5 65% 5/32 2 5/32 3/16 lel 1.92 “ S 1.8 
J A-6 82 1/4 3 5/32 5/32 5/32 2.16 § ne 2.4 
a 
ms Group B, butt welded, rotated. Atomic hydrogen process. 
a Bl 32 Not reported Not reported 3/16 0.73 1/8 1.6 30 5.1 
Q B-2 29 om ” 3/16 0.81 1/8 1.5 29 4.6 
J B-3 35 . - 3/16 0.69 1/8 1.8 33 0.6 
= B-4 30 “ “ 3/16 1.03 1/8 1.5 29 4.5 
= B5 33 . « 3/16 0.95 1/8 1.6 31 5.3 
Group C, side plates, rotated not more than 20 degrees. Atomic hydrogen process. : 
C-1 118 2 3/16 3.12 1/8 5.1 109 16.7 
C-2 144 3 3/16 3.87 1/8 6.25 132 20.0 
C-3 109 2 3/16 2.37 1/8 4.75 101 15.4 
C-4 8814 2 3/16 2.50 1/8 3.87 80 12.0 
C-5 99 2 3/16 2.69 1/8 4.25 91 14.0 
C-6 121 2 3/16 2.19 1/8 5.25 111 17.1 
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Fabrication of Pipe Specials 
(Continued from page 13) 


Two Van Stone nozzles were also welded to the 
22-in. section. These were reinforced with a saddle 
plate welded on. 

Many public utility companies make it a standard 
practice to fabricate all gas main specials by weld- 
ing. The compactness of welded specials makes it 
possible to install them with a minimum of excava- 
tion, which is particularly important in emergency 
work. The flexibility of welded construction also 
simplifies the problem of making complicated con- 
nections. 

A typical example occurred recently in a large 


Pipe Special 
for Natural Gas 
Line Fabricated by Welding 


eastern city. Due to a break in the mains, an emer- 
gency need arose for a special to connect four differ- 
ent lines that were on two levels. Two of these lines, 
which were of different size pipe, were at right an- 
gles to the other two lines. Furthermore, this hookup 
had to be placed 4 ft. under the street and in a space 
not greater than 5 x 10 ft. in area. 

This special was quickly fabricated by welding in 
the yards of the gas company according to specifica- 
tions, delivered to the excavation site, and welded into 
position. 

Examples might be multiplied indefinitely but these 
brief descriptions together with the accompanying 
illustrations will serve to emphasize the variety of 
pipe specials that can be fabricated easily and eco- 
nomically by the oxy-acetylene process. 








Discussion of Papers 
Papers to be presented at the Fall 


Meeting of the Society will be pub- ne 

lished in the September issue of the Dec. 18, 1930 

JOURNAL, which will be distributed to 

all members in advance of the meet- 3. 

ing. 26 92 
These papers have been selected Jan. 26, 1931 


with a great deal of care by the Meet- 
ings and Papers Committee and rep- 
resent a diversified list of papers on 
timely subjects by authorities in the 
welding field. 

Each member is expected to con- 
tribute to this meeting by written or 
oral discussion of these papers. 


March 24, 1931 


April 28, 1931 


DETROIT—The following is a summary of the meetings held by the Detroit 
Section during the 1930-31 season. 


Program Attendance 
Illustrated lecture on Pipe Installation in large 
buildings, by C. P. Phillips of Detroit. 

Motion pictures on Welded Pipe. 
“Welding and Fabrication of Industrial Piping 


in Russia,” by Walter J. Thomas............... 75 

Discussion of American Welding Society’s “Code 

for Fusion Welding and Gas Cutting,” led by 

Re ER ot a igi ee a 100 guests 
25 member! 

“25 Years of Electric Welding,” by P. W. Fassler. 130 guests 
20 membe! 


Automatic and Semi-Automatic Arc Welding, by 
Ce CUS a ad oh seb 68. aS «bah en in 4 a 6 6 eke Gee 


LOS ANGELES—tThe following is a summary of the meetings held by th 


Los Angeles Section during the 1931 season. 


Date 


SECTION ACTIVITIES Jan. 30, 1931 
PORTLAND Feb. 10, 1931 
The Portland Section held its an- March 17, 1931 
nual meeting on July 7, at which the April 14, 1931 


following officers were elected for the 
coming year. 
Chairman—George Dierking. 
Vice-Chairman—F., V. Romig. 
Treasurer—William P. Kellogg. 
Secretary—G. B. Herington. 


May 14, 1931 


June 16, 1931 


Program 
Motion Picture of all welded 
Bldg.,” in Cleveland, Ohio 
Discussion of metallurgy of welds with photo- 
FRE Se SE ES 22 de re 50 
Visit to Oil Equipment Exposition at Compton... 30 
Discussion of X-Ray examination of welds. Dem- 
onstration of arc welding torch................. 45 
Discussion of world wide welding activities, by 
ee A a nn al Aa be wie © 0 66am s 40 
Discussion of new A.8S.M.E. Boiler Code as applied 
to welded unfired pressure vessels........... hes 


Attendance 
“Upper Carnegie 
SS er ar eee 60 


Total attendance for year 














